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Improvements in or relating to Collapsible Shelters 



10 



15 



20 



25 



30 



35 



AO 



45 



\Vc, Frankenstein Group Limited, a 
British Company, of Victoria Rubber Works, 
Newton Heath- .Manchester 10, in tlie County 
of Lancaster, do hereby declare the invention, 
for which we pray that a patent may be grant- 
ed to us, and the method by which it is to 
be performed, to be particularly described in 
and by the following statement: — 

This invention relates to a collapsible shelter 
of the tvpe having a flexible canopy which 
is tensioned bv means of flexible cables run- 
ning through 'the edges thereof and/or sup- 
poning such canopy in ridged formation. 

In a shelter of the type referred to, the 
(or each) tensioning cable acquires a substan- 
tially parabolic curvature whereby the forces 
applied to the canopy are distributed approxt- 
matelv uniformly, but the natural tcndcnc>- 
of the canopy material to ride along the cable 
towards the 'crest of its curve may give rise 
to local stresses in cases where such matcnal 
is fixed to the cable. ^ 

These are not serious with canopies of small 
area and made of plastics-coated fabric, since 
a compatible sheath or coating: adherent to 
the cable may then be bonded directly to the 
canopy or within a tunnel of similar matcnal 
united thereto. 

With normal tcntagc fabrics, however, loca- 
tion of the tensioning cable has hitherto been 
cfTectcd by the traditional sailmaking tech- 
nique of rollins or folding it within the canopy 
material and sewing it in place by whipping 
over with strong thread. 

This method' however, is inappropriate wuh 
the lighter fabrics required for ready transpor- 
tation of large shelters in dismantled condition, 
• since the tensioning forces acting along the 
cable may he sutficicnt progressively to rupture 
the stitchins and possibly to so damage the 
enclosing fabric that the' cable can tear free 
thereof. • 

The obicct of the pre5ent invention is to 
enable a light fabric canopy to be heavily ten- 
sioned over, or through the medium of, a cable 



without risk of damage to itself or any tend- 
ency to ride up as aforesaid. 

According to this invention, a collapsible 
shelter of the type referred to is charaaeriscd 
in that the (or each) part of the canopy tra- 
versed by a tensioning cable is formed into 
or provided with a fabric tunnel containing 
said cable and also a heavy webbing reinforce- 
ment whose ends protrude from said tunnel 
and are anchored to said cable or independ- 
ently thereof, said reinforcement being-con- 
nected directly or indirectly to the interior 
of said tunnel so as to be interposed at all 
times between said cable and that side of said 
tunnel upon which said cable bears when ten- 
sioned. 

In the accompanying drawings: — 
Fig. I is a fragmentary . plan view of a 
* shelter canopy tensioned by peripheral cables 
in accordance with the present invention; 

Fig. 2 IS an enlarged section on the line 
2— 2 of Fig. I: 

Fit;. 3 is .i fragmentary perspective view 
showing a supporting cable imparting a ndge 
formation to the tensioned canopy; and 

Fig. 4 is a section on the line A — \ ot 

^'in^'hc Cxamplc illustrated in Figs. I and 
2, the invention is shovm applied to a collapsi- 
ble shelter of the form described and claimed 
in the Specification of our prior Patent Appli- 
cation No. 21621/64 (Serial No, l.049,9CM^: 
that is to sav, one in which a flexible canopy 
10 is formed into substantially equally-spaced 
radiatins ridges bv mutually-conncaed sup- 
porting ^cables and by the pull of tensioned 
edging cables whereby the paas of its pen- 
phcry intermediate said suppoaing cables are 
formed into substantially parabolic arches. 

Each such peripheral part of the canopy 
10 is cut to a shape based upon a parabola 
but modified slightly to allow for its angular 
relationship to other parts of the canopy peri- 
phery and the fact that the slopes of such 
canopy arc non- planar. 
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The resulting curved edge 1 may be folded 
over to form a tunnel from end to end thereof. 
Sut preferably the tunnel effect .s achieved 
Ey t^c attachiiient of a suitably f5^«l°P<=d£b- 
ric sleeve 12 thereto by spaced Imes of stitch- 

.'"^E«endl<ig lengthwise of this sleeve 12 arc 
•two suoerimposcd webbings 15, 16 sewn me- 
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and the anachment of the lower strip 38 to 
its webbing 35 serves to posiuon the latter 
within a longitudinally split tunnel 40 which 
accommodates the cable 27, the edges of such 
tunnel being sccurablc together in any smiablc 
, manner; for example, they may be provided 
respcCTivelv with loops 41 and eyelets 42 for 
cotujeaion in the manner known as Dutch- 
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the 'edges of the outer strip 17 being $«vn 
to the sides of the sleeve at 19 whilst those 
of the strip 18 arc sc%vn to the stnp 17 at 
20. or directlv to the sides of the sleeve. 

Both backing strips are arranged with 
sufficient fullness to ensure that, under the 
pull of a tensioned cable 21 led through the 
sleeve 12. the backing strips 17, 18 will assume 
a troueh form with their webbings 15, 16 
Iving in contact with one another and with 
the bight of such sleeve (Fig. 2). 

The projecting ends of the cable 21 are 
connected to ground anchorages 22, as shown 
in Fig. 1. through the medium of turnbuckles 
23 or equivalent means, whilst to ensure that 
the canopv edge I will not ride up the curve 
of the cable due to the tension component 
alone such edge increasing towards its comers, 



'The inner ends of the webbings 34, 35 are 
attached to pUtes 43 for connection to the 
centre-plate bolts 29, whilst 5^"% o"";^ '""J 
project bcvond the canopy ndgc 33 and are 
?onnected"to the shackles 31 either direaly 
or through the medium of tcnsioners. 

It will be appreciated that, in each of the 
arrangements above described, the canopy fab- 
ric is insulated from the cable 21 or 27 by 
the interposed webbings, the tensioning load 
being transmitted by the latter to the canopy 
throueh a number of spaced lines of stitching 
so tha't there is no risk of the localized tearing 
which might occur if the webbings were sewn 
directly to the canopy 10. 
. WHAT WE CLAIM IS:- 

1 A collapsible shelter of the i>-pc referred 
to, characterised in that the (or each) part 
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the^ds of the uvo^^webbings 1 . 6 aftc. « 
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emergence from the sleeve 12 are conneacd 
to the ground anchorages 22 through the me- 
dium of a tcnsioncr 24 and rope guy 25, or 
aUcmativcly they may be attached directly to 
the cable 21 through a tcnsioncr. 

The cables 21 and webbing reinforcements 
15, 16 associated with two juxtaposed ten- 
sioned edges 11 of the canopy arc crossed 
over one another and individually, secured as 
shown. - ^, 

As shou-n in Figs. 3 and 4, the cables 27 
which form the upper pan of the canopy 10 
into (say) three radiating ridges arc convcn- 
icntlv provided at their inner ends with eyes 
28 which arc bolted at 29 to a common centre- 
plate 30, such cables being shackled at 31 
to further cables 32 which pass over pulleys 
at the heads of masts and then downwardly 
to tcnsioners and ground anchorages. 

Since the weight of the canopy 10 necessari- 
ly brings the ccntre-platc 30 below mast-head 
level, there is a tendency for its ridge ponions 
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is formed into or provided with a fabric tunnel 
containing said cable and also a heavy webbmg 
reinforcement whose ends protrude from said 
tunnel and are anchored to said cable or inde- 
pendently thereof, said reinforcement being 
conneaed direaly or indirectly to the miertor 
of said tunnel so as to be interposed at all 
times between said cable and that side of said 
tunnel upon which said cable bears when ten- 
sioned. . 

2. A collapsible shelter according to CUim 

1, and having adjoining parts of its canopy 105 
peripherv ait to substantially parabolic curves, 
funhcr.ch-AraacrKcd in that the cable-receiv- 

ine tunnel alone each such part is formed 
by attaching a 'fabric sleeve thereto along 
spaced lines. ^. • 

3. A collapsible shelter accordmg to Claim 

2, further characterised by the provision within 
the sleeve of a tunnel of two supenmposed 
webbing reinforcements sewn medially of scpa- 

■ rate fabric troughs, the trough adjacent the 
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and to p«vent this each such nW ponion ^ "*«/'«V?h d^^^^^^^^ 
is pronded with a double webbing reinforce- 4. A co lapsiblc shcl er ""rfing w Claim 

A backing strip }6 carrying the upper web- 
bing 34 has its edges sewn at 37 to a wider 
strip 38 backing the lower webbing 35 and 
having its edges sewn at 39 to the ridge poaion 
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radiating ridges, further charaacnsed in that 
the tunnel is split longitudinally to receive 
the supporting cable, the wll of such tunnel 
betn« interposed between the webbing rein- 
having IB edges sc^vn at 39 to the ridge ponton forccmcnt and a f»'».t„ir!rtL^hV?h?edees 125 
33 which ma% or n«v not be an inttgnl part reinforcement ^Jj' ""^Jf^nL^^^^ 

of the anopy 10. AUemativelv. both backing of said trough being tnaim 
strips mav be sewn iadcpcndcntlv to the ridei 5. A collapsible '^^-^^^ ^ ,1 nUuion 3 
potion aforesaid. * V 4. further ^aractcnsed ^-^the P™^"^"/" 

. The freight of the canopy imparts an invert- a second ^'•^^1''^'^"^^^'^^, li'^f^t 
65 cd trough form to each of these backing strips, fabric trough betNVcen the canopj and the tirst 
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:ncniioncd crough, ihc edges of this second 
::ou2h being secured directly to the canopy 
or to the first trough. 

6. A collapsible shelter substantially as de- 
•:r;bcd with reference to, and as shown in, 
:-*ius. 1 and 2 or Figs, 3 and 4 of the accom- 
7::nying drawings. 



For the Applicants: 
WILSON, GUNN & ELLIS, 

Chartered Patent Agents, 
57 Market Street, Manchester 1. 
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